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To heuristically estimate the hidden dynamics of parasite load (Fig 1a) in naturally-infected 58 malaria patients we calibrated a statistical prediction model using outputs from a mechanistic 59 simulation which combined information from two datasets (Fig 1b) . A historical dataset of 60 the longitudinal course of infection in patients who were deliberately inoculated with P.
61
falciparum as a treatment for neurosyphilis (malariatherapy) (Extended Data Figure 1 ) was 62 used as a reference for changes in parasite load over time 4 . In this dataset, relationships were 63 defined between measured and latent variables (which we assume to determine changes in 64 parasite load over time), broadly based on a mathematical model proposed by Dietz et al. 4 .
65
Measurements from Gambian children with malaria at the time of clinical presentation 66 (Extended Data (Fig 1h-i) .
101
Since age can be a major determinant of malaria severity and naturally acquired immunity 8,9
, 102 we examined whether age was associated with m or P c . In this population age was not 103 significantly correlated with m but was significantly negatively correlated with P c (Fig 1j-k invasion (Fig 3b) , indicating that cathepsin G acts primarily on the erythrocyte (Fig 3b) . A, B, and C, CD147 (basigin), CD108 (semaphorin 7A), and complement receptor 1 (CR1), 185 but not CD55 (DAF) (Fig 3f) . MMP9 did not cleave any of these surface receptors (Extended 
Materials and Methods
296
Subjects and laboratory assays 297 We used data from all of the malariatherapy patients reported by Dietz et al. 4 and from all . explanatory variables and latent variables were assessed using generalized additive models 326 (GAM 44 , using the R package "mgcv") and explained variance was used to select the best 327 GAM once all model terms were significant (P<0.05). Dose-response curves were fitted 328 using asymmetrical sigmoidal five-parameter logistic equation in GraphPad Prism. occurred (the "fever threshold") in the form of the distribution of the ratio of threshold 374 density to peak parasitemia. The median density at first fever was at 1.4% of peak density. 375 We introduced the assumption that the onset of fever occurs at a particular threshold value of 376 S c , because fever is dependent on the production of cytokines like interleukin-6 and TNF, with these values assumed a gamma-distributed duration of symptoms in non-severe cases, 388 and a possibility to present earlier in the case of more severe disease. Since parasite biomass 389 is related to likelihood of having severe malaria 37,38 the probability of early presentation on 390 any day after onset of fever was set proportional to the (density-dependent) probability of 391 having severe disease on that day. Scale (ζ) and shape (κ) parameters of the gamma 392 distribution as well as the factor (ξ) for determining the probability of early presentation were 393 estimated from the Gambian data. 394 We assumed that TNF production 
